The interaction between humans and their environment is epitomized by climate change issues. Public engagement is essential to communicating anticipated changes and shifting risks. We investigated one such risk-flooding in the mid-Atlantic region of the United States. We examined the demographics of flood risk management meeting participants and found they were significantly older, English-only speakers, better educated, more affluent, and more likely to be homeowners than the United States Census Bureau data indicate for the region's population. The aggregate gender and ethnic representation of all communities reflected that of the region's population, but individual communities were much less diverse. These findings show that it is important for risk managers to organize meetings in many local communities in their jurisdiction to capture all demographically diverse sectors. Outreach efforts should adapt to target younger community members, non-English speakers, lowerwage earners, and renters.
Introduction
When communicating environmental risk information, the intent is to reach out to all sectors of the at-risk population and engage them in risk reduction measures. Past studies show that certain segments of the population may be underrepresented at community meetings at which information is disseminated. Factors that may influence individual participation rates include income, ethnicity, education, gender, age, and home ownership (Abrahamse & Steg, 2015; Adger et al., 2001; Bullinger et al., 2002; Claes Fornell International [CFI] Group, 2010; Cutter et al., 2008; Cutter et al., 2010; Hvistendahl, 2012; Ibarrarian & Ruth, 2009; Leach, 2004; Miller, 2012; Patt et al., 2009; Tomblin et al., 2015; Worthington et al., 2012) . Some communities choose not to participate in government insurance programs such as the United States (US) National Flood Insurance Program because they do not have the municipal funds to comply with the required prerequisites or do not trust programs sponsored by the federal government (Brown et al., 2016) . Non-participants are most often poor or minority communities (Ibarrarian & Ruth, 2009 ). These communities have limited assets to dedicate to risk reduction measures, limited access to credit markets from which to borrow needed funds, and less access to government officials who could introduce the communities to these programs (Ibarrarian & Ruth, 2009) . Segregated minority communities are less likely to participate in government outreach programs (Ibarrarian & Ruth, 2009 ). This may be due to a lack of trust based on past experience with government programs (Ibarrarian & Ruth, 2009) . In other cases, receiving English-only information about the programs in brochures, websites, meeting announcements, and other communications may be a language barrier to attendance (Cutter et al., 2010; Ibarrarian & Ruth, 2009) . Cultural norms that differ from that assumed in the design of government programs, such as multiple families living in one housing unit, may also pose barriers (Ibarrarian & Ruth, 2009 ).
These barriers to community participation also exist for individual households living within participating communities (Ibarrarian & Ruth, 2009; Worthington et al., 2012) . Those with low household income lack the resources to purchase high-quality, risk-protected land and the retrofits that make staying on risk-prone ground less hazardous (Adger et al., 2001; Cutter et al., 2010; Ibarrarian & Ruth, 2009) . This lack of resources may lead to the perception that a meeting on risk reduction is irrelevant (Abrahamse & Steg, 2015) . Other barriers to attendance for low-income households may include the cost of childcare, elder care (Cutter et al., 2003; Ibarrarian & Ruth, 2009) , and transportation to the meeting (Cutter et al., 2010; Ibarrarian & Ruth, 2009 ). Low-wage earners also tend to have jobs that are less flexible (Adger et al., 2001; Ibarrarian & Ruth, 2009) , resulting in an inability to attend meetings scheduled during their work hours. A lack of education can result in less awareness of the program and associated meetings due to illiteracy (Atreya et al., 2015; Cutter et al., 2010; Ibarrarian & Ruth, 2009; Patt et al., 2009) . Those with less education may not feel qualified to participate in community decision-making and defer to community members with more education to attend meetings and contribute to community decisions (Tomblin et al., 2015; Worthington et al., 2012) .
Gender has the potential to play the strongest role in meeting participation. Women are more likely to be poor, be less educated, have less flexibility in their work schedule, bear the greatest responsibility for childcare and elder care, and lack social status, resulting in the denial of participation in decision-making (Aberman et al., 2015; Cutter et al., 2003; Ibarrarian & Ruth, 2009; Patt et al., 2009 ). These factors can lead to male-dominated meeting attendance.
Individuals who perceive their social status to be different from other meeting participants may avoid attending because they predict the experience will be unpleasant. Household income, ethnicity, gender, and education can contribute to perceived differences in social status (Cutter et al., 2003; Ibarrarian & Ruth, 2009; Patt et al., 2009) .
Whether an individual owns or rents their home may affect participation (CFI Group, 2010; Cutter et al., 2003 Cutter et al., , 2008 Cutter et al., , 2010 . For example, those renting may perceive the responsibility for reducing risk as belonging to the property owner and may consider the meetings irrelevant.
Age can also be a factor (Cutter et al., 2010) . The elderly are more likely to have health conditions that prevent attendance (Cutter et al., 2003; Ibarrarian & Ruth, 2009 ). Lack of personal contact and distrust of strangers decreases their access to these programs (Ibarrarian & Ruth, 2009 ).
Climate change issues involve multiple categories of environmental risk. Public engagement is essential to communicating anticipated changes and shifting risks. We investigated one such risk-flooding in the mid-Atlantic region of the US. While environmental risk is considered one of the most important aspects, climate change has major effects on many aspects of ecosystem functioning and human well-being. Our findings may be useful when considering outreach events in communities affected by other aspects of climate change, such as severe droughts, wildfires, and heat waves. We examined the demographics of flood risk management meeting participants to determine whether all sectors of the at-risk population were reached through this method of communication. Data were collected during US Federal Emergency Management Agency (FEMA)-endorsed, community-level flood risk management meetings (D. Bollinger, personal communication, February 6, 2013) within FEMA Region III. This is the mid-Atlantic region of the US encompassing Washington, DC, and the states of Delaware, Maryland, Pennsylvania, Virginia, and West Virginia (FEMA, 2014) . During 2013, FEMA Region III scheduled flood risk review meetings in 16 counties and four cities, of which 71 affected communities were identified. For the purposes of our data collection, flood risk management meetings were held in the individual communities following the scheduled FEMA flood risk review meetings. We presented flood risk information specific to each community. From the 71 communities, 10 were randomly selected for our study. The number of communities was limited by available funding. The demographic characteristics of these communities were compared to data collected by the US Census Bureau (USCB) (USCB, 2010) to determine if those attending risk management meetings were a true representation of the population in FEMA Region III.
Methods
The selection of FEMA Region III communities for participation in the research was conducted in conjunction with FEMA Community Coordination and Outreach (CCO) meetings scheduled in 2013. CCO meetings introduce the most recent Digital Flood Insurance Rate Map (DFIRM) updates (D. Bollinger, personal communication, February 6, 2013; J. Janowicz, personal communication, February 16, 2011) at the city or county municipal level. Property values are influenced by their location on the DFIRM because flood insurance rates and municipal building code requirements are tied to these maps. Communities scheduled for DFIRM updates were chosen because the updates served as an introduction to the topic of flood risk management. With awareness of the revised DFIRM, stakeholders in these communities were primed for the prospect of insurance rate changes. Therefore, they were likely to have the incentive to attend meetings that provided information about their flood risk.
The FEMA Region III Mitigation Outreach Coordinator introduced the lead researcher during city and county municipal level CCO meetings. The FEMA Coordinator endorsed the flood risk management meetings as a method by which the municipal leaders could disseminate flood risk information to local communities within their jurisdiction. The municipalities could earn points for participating in flood risk management meetings through the US National Flood Insurance Program Community Rating System that could reduce flood insurance rates throughout the city or county. The researcher presented a brief overview of the benefits of participation in the flood risk management meetings and the commitment required of the municipal leaders and community participants. The research project was described, including details about the survey and interview methods that would be used to test the effectiveness of the decision support systems utilized during the meeting. The municipal leaders were then asked to contact community organizers to arrange within the local community an introductory presentation through which this information was again presented by the researcher. For the purposes of our study, the definition of a community was a group of individuals within one geographical location who self-identified as cohesive in their interest in the sustainability of the socioeconomic well-being of those residing in that location. Following the local community introduction to the project, community organizers were asked to arrange a time and place for a flood risk management meeting at which data collection for the research would take place. Work schedules of community members and availability of a facility at which to hold the meeting were primary considerations for 70% of the communities in determining when the meeting was held. For 30% of the communities, the meeting date and time were selected primarily based on availability of a facility at which to hold the meeting. The first 10 communities in FEMA Region III to schedule a date and time for a flood risk management meeting were included in the research.
Community organizers were asked to advertise the event to stakeholders in their community. Most community organizers used multiple forms of media to advertise the meeting, including email correspondence, which was used by 80% of the community organizers. Other means of spreading the word included verbal announcements at regularly scheduled community meetings, telephone calls, paper flyers posted in the community, door-to-door delivery of paper flyers, community website or Facebook postings, and billboard displays. In all communities, advertising was provided in English only and no translators were provided at the meetings.
This method of local community outreach is standard practice when disseminating information about environmental issues affecting those communities (Leach, 2006a (Leach, , 2006b Leach et al., 2002; Lubell & Leach, 2005) . For flood risk issues, these meetings are held when new FEMA DFIRM updates become available at the city or county municipal level. In our study, we wanted to learn whether this type of outreach was effective in attracting all demographic sectors of the population. If so, the findings support the continuing use of this method of communicating flood risk. If not, a closer examination of the process and possible changes in outreach methods are warranted.
To measure the effectiveness of this methodology in attracting all demographic sectors, participants were asked to complete a written survey at the start of each flood risk management meeting. The survey included self-reported demographic information on their gender, age, race, education, language, household income, and home ownership. Each demographic category had at least two levels from which the participant was asked to choose. The number of levels and description of each matched those included in the USCB 2010 census (USCB, 2010). The data from each participant were pooled within the community where the flood risk management meeting was held so that the proportions at each level of each demographic characteristic surveyed could be described for that community. A total of 98 members within the 10 communities participated in the research. The size of each community varied from as small as 25 members to as large as 19,398. All but one had fewer than 1,100 members. The proportion of members within each community participating in the study ranged from less than 1% to 24% of total membership. The demographic information from all 10 communities were pooled into one group to describe the overall demographic characteristics of the study group. The analyses weighted this variable when calculating the aggregate because the communities in the study varied in size. This was compared to the demographic proportions of the FEMA Region III population that were collected during the USCB 2010 census at the state level. For the analyses in this study, the information for each state in FEMA Region III was combined to describe the region's population, resulting in a population size of 29,829,606 (USCB, 2010) . The totals were normalized by calculating the region's proportions of the population at each level of each demographic characteristic surveyed. The proportions at the community level and the FEMA Region III population level were then compared. Univariate and multivariate statistical analyses were used to address whether participants in the flood risk management meetings were representative of all demographic sectors in the region's population.
Univariate analyses
The SurveyMeans procedure of the Statistical Analysis System (SAS Proprietary Software, version 9.3) was used for these analyses. To examine whether the demographic differences between the FEMA Region III population and the study's communities were significant, the proportions at each level within each demographic characteristic for the aggregate of the 10 communities were calculated. A 95% confidence interval (CI) was calculated for each demographic characteristic: gender, age, race, language spoken, educational attainment, household income, and home ownership. The CI was the range of values for the proportions for each demographic level that would be expected to contain a population value, given a population size of 29,829,606 and a sample size of 98 participants within 10 communities. The population proportions for each level within each demographic characteristic calculated using the USCB 2010 census were then identified as values within or outside the respective CI. If the population proportion was within the CI, we concluded there was no significant difference between the demographic characteristic of the 10 communities and the general population in FEMA Region III. If the population proportion was outside the CI, the demographic characteristic of the 10 communities was considered significantly different from the general population in FEMA Region III. Where a significant difference was found, the community proportion was identified as either higher or lower than the population proportion.
Multivariate analyses
The univariate analyses described demographic comparisons between the study's communities and the FEMA Region III population by independently examining each level within each demographic characteristic. A multivariate analysis was performed to simultaneously describe all levels of all seven demographic characteristics for each of the 10 communities in which a flood risk management meeting was conducted and for the FEMA Region III population. A unit that represented the aggregate of all 10 communities was included in this analysis. Ward's Minimum Variance Cluster Analysis, as outlined in the SAS TREE procedure (SAS Proprietary Software, version 9.3), grouped these communities in clusters based on their overall demographic similarity.
Principal component analysis was performed to address the interrelationships among the demographic characteristics using the SAS PRINCOMP procedure (SAS Proprietary Software, version 9.3). A multidimensional preference analysis based on the most informative principal components showed a visual representation of the relationships between each of the 10 communities, the FEMA Region III population, and vectors of each of the levels of the original demographic characteristics.
Results
Flood risk management meeting participants in the 10 communities were significantly older (see Figure 1) , better educated (see Figure 2) , wealthier (see Figure 3) , more likely to own homes (see Figure 4) , and spoke English only (see Figure 5 ) compared to the FEMA Region III population. The oldest and youngest ages were significantly higher and lower, respectively, in the 10 communities compared to the population in FEMA Region III (see Figure 1) . Particularly noteworthy is that no meeting participants were in the 18−20-year age category, which was the youngest age group to whom the survey was offered. The youngest participants were in the 21−44-year age category. The study communities showed a significantly lower proportion of yearly household incomes below $35,000 and a significantly higher proportion of yearly household incomes in the range of $150,000−200,000 (see Figure 3) . However, a significant number of participants (17%) did not report their income on the survey. The segment of the population for whom English is not their primary language was not represented in the community flood risk management meetings (see Figure 5 ). There was no evidence of significant differences in race (see Figure 6 ) or gender (see Figure 7) . Although statistically insignificant across all races, the "other" races category-including American Indian and Alaska Native, Native Hawaiian and other Pacific Islander, and "some other race"-was not represented within the communities. This group comprised 2.54% of the FEMA Region III population in the USCB 2010 census (USCB, 2010). A cluster analysis was performed to compare the study communities to the general population based on all seven demographic characteristics (see Figure 8 and Figure 9 ). A unit (i.e., 10 EUs) that represented the aggregate of all 10 communities (see Figure 8 and Figure 9 ) was included in this analysis. Since the y-axis in Figure 8 indicates the proportion of multivariate information lost when clusters are joined, we may conclude that the 10 communities studied represented the FEMA Region III population well, given the small loss (approximately 2.5%) of multivariate variation. Upon examining the demographic similarities among individual communities, one cluster (i.e., EU05, EU12, and EU20) of communities (see the cluster on the far right in Figure 9 ) shared approximately 55% of their overall demographic character with the other communities, the aggregate of the 10 communities, and the FEMA Region III population (see Figure 9 ). The other communities were a closer match to one another, the aggregate of the 10 communities, and the FEMA Region III population. The vertical arrow points to the node of the cluster that contains the unit that represents the aggregate of all 10 communities (i.e., 10 EUs) and the Region III population (i.e., Pop). The horizontal arrow points to the proportion of information that is lost to form the cluster describing the aggregate and the population (approximately 0.025 on the y-axis).
Note. EU(#) = demographic characteristics of participants at a single community flood risk management meeting; 10 EUs = demographic characteristics of participants in all 10 communities combined; Pop = demographic characteristics of the FEMA Region III population (USCB, 2010).
Figure 9. Demographic similarities of 10 communities that participated in flood risk management meetings compared to the data from the US Federal Emergency Management Agency (FEMA) Region III population
The arrows indicate the point at which the most distant three-community cluster (i.e., EU05, EU12, and EU20) diverges from the other communities and the FEMA Region III population (i.e., Pop) in demographic similarity.
Note. EU(#) = demographic characteristics of participants at a single community flood risk management meeting; 10 EUs = demographic characteristics of participants in all 10 communities combined; Pop = demographic characteristics of FEMA Region III population (USCB, 2010).
The results of the principal component analysis are summarized in Figure 10 , which overlays the 10 study communities, FEMA Region III population, and vectors representing the demographic characteristics. The three communities located in the most distant cluster (i.e., cluster EU05, EU12, and EU20 in Figures 8 and 9 ) differed from the population (i.e., Pop in Figures 8, 9 , and 10) by gender, in that there were more female participants (i.e., F in Figure 10 ). The three communities also differed by race, in that there were more African-American (i.e., B in Figure 10 ) and biracial (i.e., multi in Figure 10 ) participants, and by yearly household income, in that there were more participants with incomes of less than $35,000 (USD 2013) (i.e., pov in Figure 10 ). 
Discussion
The results indicate that most demographic sectors of the FEMA Region III population were reached during flood risk management meetings. However, within the individual communities, there was often much less diversity. For example, some community meetings were represented primarily by low-income, African-American females. Others were represented mainly by middle-aged, white males with bachelor's degrees. The message from these findings is that it is important for city and county municipal environmental risk managers to organize community meetings in many local communities in their jurisdiction to capture all demographically diverse sectors. Other studies showed that racially segregated minority communities receive significantly fewer benefits associated with high-quality environmental planning (Glaeser & Glaser, 2010; Saporito & Casey, 2015) . This study shows that racially segregated minority communities were interested in environmental issuesdemonstrated by their equal participation in flood risk management meetingscompared to racially segregated majority communities. In municipalities where local communities tend to be segregated, seeking to include all demographically distinct communities in participatory meetings may alleviate this environmental injustice.
Overall, the communities were representative of the general population. However, there were some significant differences when each demographic characteristic was analyzed independently. These results showed the study participants were significantly older, English-only speakers, better educated, from households earning more than $35,000 (USD 2013) per year, and more likely to own a home than the USCB data indicate for the FEMA Region III population. In contrast to the findings from previous studies, females were as likely to attend meetings as males, minorities were represented equal to their proportion of the general population, and the elderly were well represented.
To communicate flood risk information to those segments of the population that were underrepresented, outreach methods need to be developed for young adults aged 18−44, speakers of languages other than English, those without a college education, those with incomes below $35,000, and home renters. For some audiences, it is quite possible that a traditional meeting is not an appropriate venue for sharing necessary information.
The low representation of participants aged 18−20 could be due to the high mobility of this age group. Many are in temporary housing while attending college and may show less interest in attending local flood risk management meetings (Cutter et al., 2008) . Since they do not plan to stay long in their present location, they may not consider it worth the investment of time and money to learn about flood risk and invest in reduction options. In college towns where this population is large, it may be advantageous for educational institutions to take the lead in expanding their flood preparedness to cover both on-campus dormitories and off-campus housing where student resident density is high. Low interest in risk reduction measures may also be due to the "invincible" attitude attributed to this age group, thinking they can survive a flood without much prior preparation.
The significantly low participation rates for the 18−44-year age group may be associated with this group being of child-bearing age. Of the 10 communities that volunteered to receive our flood risk information by self-selecting to participate in the study, 50% did not have households with children under the age of 12 (USCB, 2010). Of those communities in which the USCB census information indicated childcare would be needed by some families, the community organizers did not arrange for childcare to be available during the meeting. Since there was no significant difference in gender attendance, if childcare is preventing this age group from participating then both parents are involved equally in the task of caring for young children. It is particularly important to reach this group since young children are highly vulnerable to morbidity and mortality during flood events . The 18−44-year age group is also more likely to be in the early stages of their careers, in which they may have less flexibility in scheduling their work time around community meetings than is the case for older individuals, who are either at a more advanced stage in their career or are retired and may have more flexibility.
The elderly were well represented at the meetings, particularly by those living independently in homes they own. In the communities participating in flood risk management meetings, 95% of participants older than 64 years of age owned their homes. This is good news because this segment of the population is highly vulnerable to the effects of flooding events (Cutter et al., 2000) .
Those with disabilities are disproportionately affected by disasters, with a mortality rate two to four times higher than people without disabilities (Castro et al., 2017; Hiranandani, 2016) . Our study did not directly measure participants with disabilities attending our community meetings. Since our study was conducted within a US university, we followed the guidelines for the disclosure of disabilities as described in the Family Educational Rights and Privacy Act (FERPA) (20 USC § 1232g; 34 CFR Part 99). The law specifies that a physical or mental condition shall not be labeled as a disability unless the student voluntarily describes the condition as such and requests assistance. In the spirit of FERPA, we chose to apply these guidelines to our interaction with meeting participants. We had three participants, each from a different community, self-identify as visually impaired. For those individuals, we provided an assistant to read their surveys and modeling instructions. Community organizers chose the facilities at which our meetings were conducted. Only half of the communities located their meetings in facilities that met the accessibility requirements outlined in the Americans with Disability Act (ADA) of 1990. One unobtrusive way to help improve participation may be to ensure that the meeting place is easily accessible to mobility-impaired individuals and make sign language interpreters available upon request. One dilemma that arises is that the communities without an ADA-accessible facility may choose not to participate at all. Three of the five non-compliant communities were low income, including one historic town. In these cases, there did not appear to be a compliant building available within the community. Conversely, sign language interpreters could easily be made available by ensuring that at least one research assistant has these skills.
The segment of the population for whom their primary language is not English was without representation among the study participants. This is a growing sector in the US according to the USCB. The 2013 data from the USCB showed that one in five (21%) US residents spoke a foreign language at home (USCB, 2013). Spanish was the non-English language most frequently spoken at home, followed by Chinese (USCB, 2013). In the US, how well a person speaks English may indicate how well he or she communicates with public officials and other service providers. People who do not have a strong command of English and do not have someone in their household to help them on a regular basis are defined by USCB as "linguistically isolated" (USCB, 2010) . In 2013, of those who spoke a foreign language at home, 41% were linguistically isolated (USCB, 2013). With this trend toward an increased number of households speaking English as a second language or speaking no English, the total absence of these groups in the community flood risk management meetings in this study indicates that more effective methods of communicating flood risk to this sector are needed. For nine of the 10 communities in our study, information was available on the proportion of members who did not speak English well. Of these communities, 80% comprised members who either spoke only English or, if multilingual, spoke English very well. In the two communities reported to have members who did not speak English well, the proportion of the membership in that category was 4% and 13.7%. Due to the English-only advertising and lack of translators during the meetings, these individuals were at a disadvantage for inclusion in the study.
Meeting participants without a college education and those with yearly household incomes below $35,000 (USD 2013) were underrepresented in the community meetings. These segments of the population are particularly vulnerable during floods (Cutter et al., 2000; Cutter et al., 2008) . Their participation may increase if the meetings were held in a familiar venue that offers a greater level of comfort, such as community buildings at which they often congregate for other activities.
Another segment of the population underrepresented in the community meetings was those that rent their homes. Renters may think of flood insurance as a tool useful only to those who own their property. Flood insurance is available through the US National Flood Insurance Program to cover the contents of a home and the cost of alternative housing (FEMA, 2011) . Temporary alternative housing, such as hotel accommodation, may be more expensive than rent paid for regular housing. Therefore, both types of flood insurance could be useful to renters. In a US nationwide survey conducted by FEMA in 2012, almost 31% of households believed that flood damage was covered by their homeowner's or renter's policy (FEMA, 2013) . Since most of these policies do not cover damage resulting from floods, many think they are insured when they are not (FEMA, 2013) . In this study, the demographics in the community meetings showed that homeowners were receiving that information but few renters were attending. Therefore, renters were not receiving the information they need to make fact-based decisions on reducing their flood risk.
Turnout at the flood risk management meetings was low, ranging from less than 1% to 24% of total membership. This is within the range of attendance documented in other studies for meetings requesting citizen engagement on environmental issues (Chhetri & Grossman, 2012; Leach, 2002 Leach, , 2004 Lubell & Leach, 2005; Rask & Worthington, 2012; Sclove, 2010; Worthington et al., 2012; Tomblin et al., 2015) . However, it would be worthwhile to investigate other forms of communication that may attract larger proportions of community members, particularly in light of new communication media available through the Internet (Sclove, 2010) .
In summary, this study found that most demographic sectors of the FEMA Region III population were reached during flood risk management meetings. However, there was often much less diversity within the individual communities. While overall, the communities were representative of the general population, there were some significant differences when each demographic characteristic was independently analyzed. These results showed the study's participants were significantly older, English-only speakers, better educated, from households earning more than $35,000 (USD 2013) per year, and more likely to own a home than the USCB data indicate for the FEMA Region III population. In contrast to the findings of previous studies, females were as likely to attend meetings as males, minorities were represented equal to their proportion of the general population, and the elderly were well represented. Better outreach methods need to be developed for young adults aged 18−44, speakers of languages other than English, those without a college education, those with incomes below $35,000, and home renters.
